BACKGROUND: Studies conflict on whether the duration of use of the copper intrauterine device is longer than that of the levonorgestrel intrauterine device, and whether women who continue using intrauterine devices differ from those who discontinue. OBJECTIVE: We sought to assess continuation rates and performance of levonorgestrel intrauterine devices compared with copper intrauterine devices over a 5-year period. STUDY DESIGN: We performed a retrospective cohort study of 1164 individuals who underwent intrauterine device placement at an urban academic medical center. The analysis focused on a comparison of continuation rates between those using levonorgestrel intrauterine device and copper intrauterine device, factors associated with discontinuation, and intrauterine device performance. We assessed the differences in continuation at discrete time points, pregnancy, and expulsion rates using c 2 tests and calculated hazard ratios using a multivariable Cox model. RESULTS: Of 1164 women who underwent contraceptive intrauterine device insertion, 956 had follow-up data available. At 2 years, 64.9% of levonorgestrel intrauterine device users continued their device, compared with 57.7% of copper intrauterine device users (P ¼ .11). At 4 years, continuation rates were 45.1% for levonorgestrel intrauterine device and 32.6% for copper intrauterine device (P < .01), and at 5 years continuation rates were 28.1% for levonorgestrel intrauterine device and 23.8% for copper intrauterine device (P ¼ .33). Black race, primiparity, and age were positively associated with discontinuation; education was not. The hazard ratio for discontinuation of levonorgestrel intrauterine device compared with copper intrauterine device >4 years was 0.71 (95% confidence interval, 0.55e0.93) and >5 years was 0.82 (95% confidence interval, 0.64e1.05) after adjusting for race, age, parity, and education. Copper intrauterine device users were more likely to experience expulsion (10.2% copper intrauterine device vs 4.9% levonorgestrel intrauterine device, P < .01) over the study period and to become pregnant in the first year of use (1.6% copper intrauterine device vs 0.1% levonorgestrel intrauterine device, P < .01). CONCLUSION: We found a difference in continuation rates between levonorgestrel and copper intrauterine device users at 4 years but not at 5 years. Copper intrauterine device users were more likely to experience expulsion and pregnancy.
Introduction
Intrauterine devices (IUDs) are highly effective long-acting reversible contraceptives. 1, 2 Their use in the United States has increased in recent years, rising from 8.5% in 2009 to 11.6% in 2012. 3 IUDs are highly cost-effective contraceptives. 4 Given their high efficacy, ease of use, and cost-effectiveness, IUDs have great potential to prevent undesired pregnancy 5 and to allow women to exercise autonomy over their reproductive health.
In the United States, IUDs are available in 2 formulations: the copper (Cu)-IUD and the levonorgestrel (LNG)-IUD. CuIUDs are labeled for 10 years of use but may be used for 12 years. 6 One type of LNG-IUD (Mirena, Bayer Healthcare Pharmaceuticals Inc., Whippany, NJ) is labeled for 5 years; some evidence suggests Mirena can be used for 7 years. 6 Three other types of LNG-IUD (Skyla, Bayer Healthcare Pharmaceuticals Inc., Liletta, Teva Pharmaceuticals, Petah Tikva, Israel, and Kyleena, Bayer Healthcare Pharmaceuticals Inc.), newly available, are labeled for 3-5 years of use.
Several studies have compared the duration of use of the Cu-IUD with that of the LNG-IUD. One study in several European countries, published in 1994, randomized women to either the Cu-IUD or the LNG-IUD and found that continuation rates were similar between the 2 groups, with 5-year continuation rates of 44.5% for the Cu-IUD and 46.9% for the LNG-IUD. 7 Another study conducted in the United States, published in 2015, similarly found no difference in continuation rates between IUDs, with 62.3% of LNG-IUD users and 64.2% of Cu-IUD users continuing at 4 years. 8 However, a third study published in 1990 and conducted in multiple countries that randomized women to the LNG-IUD or Cu-IUD found that continuation was higher among Cu-IUD users than LNG-IUD users, with 40.6% in the Cu-IUD group continuing at 5 years compared with 33.0% in the LNG-IUD group. 9 Women who continue IUD use may differ from those who discontinue. One study found that nulliparous women were more likely to discontinue their IUDs 10 ; another did not find such an association, but did find that women <24 years of age and those with a history of a sexually transmitted infection were more likely to discontinue, while those age >29 years were less likely to discontinue. 8 A third study that followed up women for 6 months found no association between discontinuation and age, race, or parity. We sought to compare IUD continuation rates between the LNG-IUD (Mirena) and the Cu-IUD (ParaGard, Teva Pharmaceuticals) among women who received care at an academic medical center to understand characteristics associated with continuation or discontinuation, and to estimate pregnancy and expulsion rates for the 2 types of IUDs.
Materials and Methods
This was a retrospective cohort study investigating continuation rates of IUDs placed at an urban academic medical center. We included all women who had IUDs placed for contraceptive purposes in resident or faculty clinics or the operating room at an urban medical center in Boston, MA, from May 2006 through January 2011. We included follow-up data available through February 2016 to allow for at least 5 years of follow up for IUDs inserted in January 2011. The study was approved by the institutional review board of Beth Israel Deaconess Medical Center.
We reviewed the medical records of all individuals who met eligibility criteria. We abstracted data about continuation or discontinuation of the IUD, including notes from all medical services and radiology reports. Participants were assigned a discontinuation date based on the date of IUD removal, date of absence in clinical notes, or date of absence on radiological exam. Women who had an IUD removed or expelled and had a reinsertion, either on the same day or at a later date, were considered to have discontinued on the date of removal or expulsion. When the exact discontinuation date was not available, we estimated the date as the midpoint between the last known date of continuation and the first recorded date of discontinuation (either the date discontinuation was first noted in the chart or the date the device was not seen on radiological exam). Those who did not discontinue were assigned a continuation date based on the last time the method was mentioned in the medical record or noted on a radiological study. IUDs expelled or removed due to pregnancy were considered discontinued, as were those removed due to expiration. We followed up women until the date of discontinuation, 5 years after IUD insertion, or January 2016, whichever came first.
Study data were collected and managed using Research Electronic Data Capture, a secure, web-based electronic data capture tool. 12 We used frequency, percentage, mean with SD, and median with interquartile range (IQR) or 95% confidence interval (CI) to describe patient characteristics and duration of IUD use. Medians were compared using the Mann-Whitney U test. We used c 2 tests to assess differences in continuation rates at 2, 3, 4, and 5 years. A KaplanMeier survival function was calculated, and the curves were compared with the log-rank test. Univariable and multivariable Cox proportional hazards The Figure shows the Kaplan-Meier survival estimate over 5 years of follow-up, stratified by IUD type. No difference was found in the survival estimate between the groups at 5 years (P ¼ .18). The HR for IUD discontinuation was 0.86 (95% CI, 0.69e1.08) for LNG-IUD users compared with Cu-IUD users (Table 3) ; adjusting for race, age, parity, and education did not significantly alter the estimate (adjusted HR, 0.82; 95% CI, 0.64e1.05). Black women were more likely to discontinue than white women. Women who had 1 child were more likely to discontinue compared with those who had !2 children. Those aged 21-29 years were more likely to discontinue compared with those aged !30 years. There was no significant difference in continuation by education.
Given that 32.6% of women who discontinued their LNG-IUD due to expiration did so before the end of year 5, we also conducted analyses that censored women at 4 and 4.5 years; the HR comparing LNG-IUD users with Cu-IUD users at 4 and 4.5 years were 0.76 (95% CI, 0.60e0.96) and 0.77 (95% CI, 0.61e0.97), respectively. Adjusting for race, age, parity, and education did not change the results (adjusted HR, 0.71; 95% CI, 0.55e0.93 and 0.72, 95% CI, 0.56e0.93, respectively).
Of 554 LNG-IUD users who discontinued use, 33.0% did so due to expiration of the IUD, 12.8% due to desiring fertility, 11.4% due to abdominal or pelvic pain, 7.4% due to expulsion, 5.6% due to a change in bleeding A total of 4.9% of LNG-IUDs were expelled during the study period, compared with 10.2% of Cu-IUDs (P < .01) ( Table 4) . Expulsion was not associated with parity, age <21 years, postpartum/postabortion timing of insertion, or provider training level (resident vs attending). Median time to expulsion was 112 days (IQR 45-399). In the first year of use, pregnancy rate in the LNG-IUD group was 0.1% compared with 1.6% in the Cu-IUD group (P < .01) among women who either became pregnant with the IUD in situ or had an unrecognized expulsion. Over the duration of follow-up, there were 7 pregnancies (3.8%) in the Cu-IUD group and 1 (0.1%) in the LNG-IUD group (P < .001).
Comment
We found no difference in continuation rates when comparing the LNG-IUD with the Cu-IUD at 5 years, but this likely reflects slightly early replacement of devices due to expiration as we did find a difference at 4 and 4.5 years. Longterm continuation rates were low overall, with only 42.9% of IUD users continuing at 4 years and 27.3% at 5 years.
In terms of comparing continuation, our results contrast with 2 prior studies 7, 8 that found similar rates between IUDs, and with a third study that found higher continuation among Cu-IUD users. 9 Our study differed from other research in that continuation rates overall were lower than reported in previous studies, 7-9 one of which found 4-year continuation rates >60%. 8 We hypothesize that the low rate seen in our study may more closely represent true continuation in clinical practice, outside of the structured setting of a randomized controlled trial or a contraceptive provision study with extensive counseling. 13 Another possible explanation for the high discontinuation rate is our relatively high loss to follow-up; those who discontinued may have been more likely to present for continuing care than those who did not, and therefore would have been more likely to be captured in our retrospective study. Finally, our participants were older than participants in 2 of the other studies, 8, 9 which may contribute to our disparate findings; although we did find that older participants were less likely to discontinue.
In a study assessing IUD continuation at 6 months, individuals who received method-specific counseling were less likely to discontinue their device early.
11 Discontinuation of contraceptive methods is inversely associated with method satisfaction 14 ; giving more information about anticipated side effects of the LNG-IUD has been shown to improve user satisfaction with the device. 15 Therefore, continuation rates may be higher in the setting of improved counseling. Our findings suggest that better counseling about IUDs may be necessary in the standard clinic setting.
We found first-year pregnancy rates of 0.1% and 1.6%, and overall expulsion rates of 4.9% and 10.2%, in the LNG-IUD and Cu-IUD users, respectively. Our finding of increased first-year pregnancy rates in the Cu-IUD group compared with the LNG-IUD group is consistent with other studies; first-year pregnancy rate for the LNG-IUD has been reported as 0.2%, and for the Cu-IUD as 0.8%. 2 One prior study similarly found the expulsion rate for Cu-IUD to be higher than LNG-IUD 16 ; another found similar expulsion rates between the 2 devices. 7 Given the retrospective study design, we were limited to data available in the medical record; thus, we did not know the reasons for discontinuation for many of the women. In addition, loss to follow up was high. Although some follow up was available on 82.1% of women who had an IUD placed, some were followed for only a short amount of time. Another limitation of this study was the lack of information on exact date of IUD discontinuation for some patients. We addressed this by imputing a discontinuation date, which may lead to imprecision.
Strengths of this study include a large sample size, long duration of follow-up, a diverse population of women, and the inclusion of both resident and faculty practices. Our results may reflect real-world practice more than other studies on this topic. Additionally, we used documented discontinuation dates rather than patient report.
IUDs are highly effective contraceptives that are easy to use and provide excellent protection against pregnancy. Although continuation rates in this study were somewhat lower than shown in some prior studies, we found a median use of >3 years. Modeling studies have shown that IUDs become among the most cost-effective methods after 3 years of use 4 ; therefore, even with the typical use seen in our study, IUDs are still among the most cost-effective contraceptive methods. Continued efforts to increase uptake and continuation of IUDs will improve women's ability to control their reproduction and result in cost savings for the health system. n 
